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An Experimental Study on the Bending Process of Stainless Steel Sheets

Ho Yoon Kim*, Bum Cheal Hwang*, Won Byong Bae**, Chung Gil Kang**, and Cheon Deock Byun***

ABSTRACT

An experimental study has been carried out to reduce bending load, surface roughness and springback in bending
process of stainless steel sheets. A U-bending test has been performed to investigate appropriate process parameters for
getting better surfaces and accurate dimensions of stainless steel products. In the test. selected process parameters are
die material, lubricant, and die clearance. Die materials used in the test are STDI1(HRC60). STD11(TiCN), and
AMPCO. From the test results, we can suggest that AMPCO dies are most suitable for reducing bending load and
surface roughness of stainless steel sheets. And STD11 dies are favorable for avoiding spring-back in the stainless steel

sheet-bending.
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Bending Test

Fig. 1 Tool setup for the bending test
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Table 1 Dies used in the bending test

Die Material STDI11 STDI1 AMPCO

Surface Treatment HRC60 TiCN -

cwel
Rockwell 60.80 | 5743 | 2650
Hardness
Surface Ra 0.09 0.10 0.10
Roughness | Rmax 0.47 0.84 0.75

2o 249 FANN FYAL, $B2D, FY
Wo) Wl e FYHE, EWAUI), 22y
o Aol H& olur] As) A Eolch,

=4
i)
1|
bl

Table 2 Experimental conditions

Blank i ]
- Clearance | Lubri- Die
Thick- .
Name {(mm) cant Material
ness(mm)
STS304BA 0.10 STDI1
STS304BB 03 0.25 TN
WD40
STS430BA 0.7 0.20 STDI11
RDO | (HRrC60)
STS430J1L 0.20
1.2
STS434BB 0.35 AMPCO

(RDO : Rapid Drying Oil)
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Fig. 2 Effect of die material on bending load
(Material : STS304BA(0.5mm),
Clearance : 0.10mm, Lubricant : WD40)
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Fig. 3 Effect of lubricant on bending load
> (Material : STS304BA(0.5mm),
Clearance : 0.10mm)
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Fig. 4 Effect of die clearance on bending load
(Lubricant : WD40)
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Fig. 5 Effect of die material on Surface Roughness
(Rmax. Lubricant :WD40)
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Fig. 6 Effect of lubricant on Surface Roughness
(Rmax, Die Material : STD11(HRC60))
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Fig. 7 Effect of die clearance on surface roughness
(Rmax, Die Material: AMPCO, Lubricant: WDA40)
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Fig. 8 Effect of die material on Spring back
(Die Material : STD11(HRC60),
Lubricant : WD40)
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Fig. 9 Effect of lubricant on Spring back
(Die Material : STD11(HRC60),
Clearance : 0.5mm - 0.10mm,
I.2mm - 0.35mm)
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Fig. 10 Effect of die clearance on Spring back
(Die Material : STD11(HRC60),

Lubricant : WD40)
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